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The et't'ecd_ me ot",i,_ll" _ the 8dopdoa it" a_lern
softwiil-lnilneeringtechniques such is objeci-4rlenied

F._iin_i LaboratoryA_ pilot pmj_ci has pc_kl_! aa
for _'ud_ _;jecc-o_m¢_ deslta ia _ The

lmll%¢i i•volves die development oi" • Idmullilml _ in
Act in _ wiih t _ FORTRAN devilment. • As
_z_ m" the pro]ec% the _ __¢ Izam mia_d aM
iv•luted object_lrlented tad llrocesi_liiealed desillli
m¢_ioti_ for Aria. F'mdi_l _ mell_4otl_i_ ilmlled
hi _ wiyi. lt_ teim cielle4 • llel_._d ob_cl-ori_ied
developm_ mccho_ .l_ff whic_ lt_y I_lle¢l to ltz project.
TILlsIx_x_ _ Iome _ I,I Ii d_elol_.ct et

sh=,_ 4,_t_ms. :.;=:.

I._U_lctloll

¢_me f't'om|auovl_ti •pp[|¢l(|o¢ _f the Ioll-t_dil[oil
f_ _ d_e1_o4u_qe.,iiowev_., liisi _nce luis sl_l_

thlt'Iook_ • FOIR,TR/_ deslln*(see,to_er,_l_
_ ObJea_ lechniluespmvi_ 8n aller_ve

_ ioiffe_ve use_ Ada. As llllaw_ Indi=_ li_
Inimry modulesi_ 8n ebJecl-ldlnled_ sre _b.#_
nd_ II_ Irldldoui f_vdo_ul ImlC_l_. _ •
proce<lemmo_l u i:la, Im _jocc lli4ds Iomi lniiiI k
_ protian ck_t. _ bol clt tl_c cl _
e_l i_ioes _ _t_ el•. ,_l_ h elechll7 ni_l to Ib

r,41_ is • miislet_ In_lenu_ et"_O.le W. Che_.

The Goddtrd S_lLceFlilht Center Softwsre Engineering
l.ibortcory is curready kivolv_f hi in Adi plklt p_je_ to

_o]_c_ hu i_ovkled in eppo_tt_ to.e,_ ,_j__
•otto-de _,at methods for AdL TJ_e pllo_ s35um.,
known its "GRODY_, is ta itttlimle d3qtsm_ slmulilor for Che
G_mm_i_r O_,_mq' (GRO) sl_ec_¢ and is _ oct

leqa_cmeilis is I I_RTRAN lyilem _i_., .._ ia

_Y" 4 •

The GROOY team _ l_ddiily _'l_lh in lt_ Ad_
laeilu_lie _ In A_-adeeted deslin _.ibodoleiik_. The teua

s_eclf'x_ay _ c_e me_odok_ promo_ by my

elli_:-_'i_lied de_¢ _ an _ _ e_"die GRODY
• cievdop.m_i et'l'o_,,_ _ produced Idir,h-41_,_ d_lil_ for

GRODY _ _ o("_ med_dok_ies.

d_ methodolo_ _ was _nlly _ed m develoothefull
GRODY d_sll_. _ 4 des¢lJix_the nmllti_l Ada delillu

com0zl_ ti Io II_ erldRioall FORTRA_ delill¢ Fsa_y,
ltctiou $ Iprovid_ I_me c_acludinll ieliOusoleiraed ud
_omm_oclzdoes.

2. Compltdloa it Me(bo4f_4_le_

This secdoi ll_elems llw oomlmiboa made by Ill GRODY
tam o_)_ _ m_o_ly, ll_I._ an4 le
meihodolOtly devzlol_d by the lelm it, ll. ,(11 Ihest
_l_it_ _ _w_ be_ 4uesdoa_ "tlov b te _
4esl_ reim_.m_ _1 "t[cm, is ele dedll_ de_ t'mm

llloocll_l lvieit_odolol_
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dga derive from the aouag object oOez-ztloas dexive from
j yet'us. Obvloudy, maw jadgmeat must be used to
regud krekvsat amtas _ vegbe and to mmshtto the
eJJah_ conceits into designobjects. Once theobjectshave
en ldentifie_ the design can then-be representad
•grammatically using • notation which shows the
pendencies between Ads packages tad tasks which

_e Booth design, methodology ton•alas aU the basic
tmework of the objoctooriented 8ppreach. However,

Of this m4K_fok_ W GRODY indicated _ k
s notresdUytppGcxbleto sizablesystems.The teamfound
i |rtphictt aeut6on ciesr bm not cteULiledo¢ rigorous
ougtt. Further. Booch gives no explicit method for
•4ramml_ • _ decomposition of objects, which is
tried for shy slzab_ system. Boo_'s Mettlou dots not,
• eto_ seem to be • compk_ design aeu6o_ Note.
wever, duK in more recent work Beech has extended the
Oe of the nocatlon to address mine of these _toctoom|ngs

u_ead dift't_dty of k_3ch's methodologyis in the tec_klue
•deriving d_ designfrom the l_Af'gttioa text. ]'his works
tt _4am the soecif'gafion can be written concisely in • few
,'a41r84ph_.However, when the system requirementslurelxrle,

GRODY, _ c_ he dL_-_lc. In sd_f_h •ny
e_ot to me such • technique clkecdy on • _ulrements
.'emeatmch asotn_ is c_med to failure due to the sheer
• xnd complezlty of the document. Realizing such
L_ _ m leagef advocates the use of this texe_
d_od, wh_ mu ae_ a_alty intended f_ large systems
_t3toe_SbL _ hede_/v=-- objecc-
eatad dean from •dm flow dixlWun INsect ux_:it'tatdon

_ Boo_ I_ itowcvero from the published
_ks k is =ill uack_ bow m sysceautt_Uy apply
chadto t_ealls_W_Jas.

e

.e_Jd33_

• secondmetho6o_gycons;d_,edby the GRODY cewt was
t Process Abst_tc_len Method for Embedded Large
_plicatioas (PAMELA) develeped by George Cherry
u_ry 85,Cherry16]. PAMELA is crleated towx_ t_al-
mnd embed_ted systems. PAMELA is ._'_:r,J_-e'_e4. so
P_ dedp ¢oashu _ • ,ec or" _ ce_ct_'_-_u

^ weft de_ud _x_u Is etTec_vefy a co•current
jecc,thus PAMELA is eb_ecx-o¢;e=ad in ,,,'gcn,u.d w_y.

J,(ELA uses • _'d _h_d nomJoa _ the
twbecks fomsd in Boodt_ _(_ben'y 86]. During the
_L_ das|glt pt'¢4_Lt¢_ the deligHT suoc_sively
_oa_omes processes imo coocune_ _l_ocesses uW Ise
c_s _ k_ _ pdm_e _,_l,_/pmc_ The
_DY testa feud that F_M_L_ provides ftldy _t
u'ist_ f_" _ ltOOdpt'o_ss_ The de_il_ rases
se Idms to cemuu_ the eX_-Ievel pmoesu_ fmm the system
ctruxdm. The desiper eum mcunivdy _ each
t-4ximaive mete•us u_l mly _aldve Im_eues musl_
s Iwimldve ix_eues cut then be ce_e_,s Ada tasUrw;d_ a
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developing • technique known as abstrucHo_ _diyMx
geidewita S_. sei_wi= t_bl. This tec_k_ ist_oz_s to
trsmrom tad tnancdoa 8ast3ais used In structureddesign
IYourdou7t_ However. proceeding late ohm:t-oriented

from t strucu_ 8nstys_ by whstever mesas, requires
8n "_" of problem domain enddes from tradhlomd
(Isis flow d_lrsms. From u obje_,,or_ated viewpotnr_ it
seems aOpropr_te to _ begin • soec_,cs_ou effort by
idendf'ylnS (he eut|ti_ In • problem domt|a end their
iaterrelsdoushi_ Study is coudnuiel ms iacfudlaZ such
object-ori_l system spec_=dou _ la the GOOD
methodology lud on applying object-.orieuted principles
(hmutho_ theA_ llfe _ (Sttr_ 171.

3.The GOOD Me(hodolo(y

o As a ee_uk of the coam_'isaa d_! in section 2, the
GRODY team d_ckled to apply the GOOD methodology to the
full GRODY dean. This sect_a 0roHd_ an overview of the
prin_oles and Qo=dou used during the GRODY design.

3.1Des|enine wkh Obic'_ts

The _tent of 8n object _ to.representa problem do_

end_. The conceptof _bsoac_iondealswith how an object
pre_eu_s _ reores_t_t_on to other objects _ 1_6b,
Dijkstrx _]. Idetfiy. the objects in • design should dL,ectly
ret'le¢_ the problem domain emdtle_ idendGed dm_a_ system
speclfic_tioa. However, various design coasidera6oas may
requOre WUtxing or gro_olng of objec_ and there wilt almost
always be addi_usf oh|eta in • design to handle "executive" _-
tad "utility" fmscdous. Thus dw.ee is • st_ca_u of levels of

abstraction of ob.lecu In a design, from objects which ¢_sely. ..
model problem domain eadr_esto objectswi_c_ ready l_ve no .-_•
ressoa for _ [Seidcw;tz 16bi. The foUowlal are some
points ia this scale, from stroeOest to wetkesc :.

F_il:_Umll;t_ - An object reore_nts• useful mo_'o£ •
problem domzia eadty or cbss of entities.

Action Atmracfion - An.ob_eet provides • leMalket tel of
_ stl perform similsr or related f_scaoas ((his

is similar to the kl_ of • "utility" object ia (Booth 17I),

Su_ ^bstrsc_ - An object I_ together • set of
ob_cu and _0ers_oas _ are all rels_d m a s0ec//'.c part
of • hrler sym_u (rids Is similar to the'subsystem" conce_ In
[sooc_ s71_

The mmqcr e_ _ of s_ _, _ more d_lb m
iuppressed by the ai_it=l_ concept. The pdlc|ole @f
/a/ormm_ MO/_r ststes dstt meh deadis sMztd be ketx tecret
from other objects [3ouch 17, Ptrmts 79], so as to be_

the elxm'a_doa modeled In, the abject.

T'm In_c_otes of slxtrsct_ ted ioforms_u _
the msia IU_e_ for cry•lag "good"oh|am. These eHecu
mus_ then be o0aaected to•ether m form u object-ode•ted

__eslZa. This design is t_aa_l mint • Irt_ldcsl _,Ja_

_ "dt_'am mutation |Seidewitz 86b]. $1mllzrly to Beech's

notation, obje_ d_ntms show control flow and mo_ulc
depeudeucie_ betwee_ objects. However. they 4nm be
hlersrchic_y leveled as with PAMEI_s proce_ Irtphs.

_1._De,co Hiererch_es
-..

The construction of an object-dlagrsm-btsed de, lie Is
medhted by coasi6erstiou of two ortholoatl--hleruckie_ in
software system designs (Rajlich |$]. The composltio.
hierarchy d_ with the com0ositiou of hrger objects from
smsller comaoaeat ob]e_xt. The s_/or_y Idenr_y deeds with
the ot,gtnlzatlon of • set of objects into q•yex_. Each layer
deCta_ • _'rn_ m_c_'_ wh_-h orov_e_ I¢.rvk:cs to senior
byerl IDijkstra _1_ A major strength of object d_t-_m_ h
that they c_t dlsthtcdy otOret_at th_ hierarchies,..

The comOosltioa blefucky is directly er_r_l by I¢_lia4r
object d_rams (see /-_ure l). At its top kvct, •uy complete

may t_ r¢_a-¢,eated by • single obje_ "_.iCb httcrtcts
with external _bjec_s. Beginniag at tMs system kvel, etch
object can thee be refined into component objcc_ on • lower-
level object db4ram, designed to meet the s0_il'K_tt_n for the
object. The result is • leveled see of object diag_a_ which
completely deaf,be the Structure of a_#-stem. At the lowest
level, ob,_s are completely deoomposed" into l_imJdw
o6jec_" such as 0rocedures and _ter_d rote d_tx gofer. At
k;gher leve_ abject ¢llagntm leveling am be ttsed ia • m_mer
similar to Booth's "sul_Dtea_" (5ooch g7].

FIGURE 1 Com0os[tloa IGerat_y

coauecdomoa • s_te oHec_ di_lrtm (seet'icur_2).
8nowbecweeaobjeccsindicstcs_ULCOaeobJec_csRsme w

a(' the o@emtloas I_ovkfed by uother object. Aay ht)_r
in • seaim_ I_z_y cut call <m _y _ntloa in ju_

bet _ any operstion ia • se_r layer. TEus, all
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n_clom_m betweenob_'cs must be _cab_ widds
tl msd_e hye:. Ob,i_c dlqnuns _re draws wit_ _
ty IGecsrchyshowsvertJc_ly.Etch seniorobjectcan be

i gd u tip the operationsprQvldedby junJockyers vn_u
_rve olx_tlons" is an ex_ l_u_uqe. Each v_cu_l
_e Ilyer will |eMrdly ConUla Kve,Al ob_'gl, aCh
,ed a¢cord|-,S to the pria¢iples-or" tbsm_cl|on aad

i
FXGU1R£2 Sen_orkyW_nur.hy

uk_ux.S_u_

•.aJnad_mul_e _" • ua.;ar_ h_.rezchyh _t k _uc_-
_!_ becv,eenob/ec_ "C_isis beca=eeUob_s ia _ne
J mackine htyer w_d Io know nad_nC Ibo_ senior
. _rther. ¢be cen_ _ _ proceduralnd dau
co.eml in senkx ob_czscan rake • _ _sier to
standsn4 mod_.

I
eutmple, c_sider • simplitled luitude dy_a=ics :

system _ to GRODY. The _dd_ C_"..
cnd_ Isks _ _dve eoInerddsOs_.,ud u "
de dl_uu_:sslmuluo¢mo4elsd_e_o_/moran (R
Oe_ecr_tIn m_tx_s__oes_rng di:tud_ and me.
cr_'¢ control s'ymm. _ _r_e.m cl_msh (or such •
= lndud_s _ _ envitoaa_r., du'vsc_rsto control
ptcecn_t,semarstodetenni_thecurrenttt_tude,e¢c.

'_ • [ I

F'_ur_ 4 shows o_ possible _rcUm;_ry desi|Q for the
A'I'ITI'UDESIMULATOR. For shnVlic_ty,the senso_ and - _
thrusters tre re_resenced by • s|alle °_P_CE_'_.FT
HARDWARE" object .ia, _qv=r_4. _ th,a.¢,by conv_tkn_t.
th_ sa, ow tsbclcd .'_Ul, r is the _ ;,,voc_6oa or"the zacL're

[a pret;mh_ c_/_n d_ams s_k Its("_ure 4, i( is

som_dm_ coaw=icat to show. ,,,4v.udsu f_ sio_g. _ !]

:" ,coau,ol snows, much t_ th_ susan_ ,o( sa.uctm_ d,u.u
"t_'ourcLo=7Z]or "Butut_ (Butut841.Thesei_

a 15
N'N'N

-o !i---I
I==_"_'"_1 .]
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In t"q_ure4. _ JuaJar level comooaencsdo ao¢ _cerzc¢
cfkecdy.AU dscaflow betweenJueJork,,d ob_cu mustpus
tfu_ul_ the seniorob._ct, thaqh eachob._c: _ recelvesand
prodQcesan _ce_ry dm (re; s_t_ not aU ctm now b
sho_u in •'sCum4). This cfesI_ is somewh_ Ui_ _n object-

We can removethe dscsflow canerolfrom the seniorobjec:
• sad let the junior objects _ dtut direcdy between

thems_v_, us[a| o_eraclaeswkkin e_e vlra_ m_tdne Isyer
(see fssu_e 5). The sealer object has been r_fuced to slmoly
actJvadaZvariousoC_'_Joasin the virtual mschk_ layer, with

Uc:fedsu flow.

.I

4_qqtm. D

FIGURE S Deslcn wkh I)eceamLti:ed _

4

We c_n evea remove the senior object completely by
dku_b_ ¢onu_l tmouC me Jun_ork_ ebjecu (see ('qure
6").The IOIiglJngo£ the RIJN control 8n'_r in ("tgure6 in.ms
ttutt the _ abject tre _'ti_ted s/,,m/m,wcmslrand that
they fun c_gurrent/j,. The seak_ri_ _y _ coltaps4_
latv'ml t komo/ogou_or no,_-_ desert ['Y_Jcdon 711
(no se_,x_7 ble_t_y, d_ is;the coa,._skl_ tdersrchystiff
rems_)

A design wh|ck is decentrtl[zed like figure 6 at tit
composk_o_ kveh is _ry shzu'h_rto wh_ woul_ be ImX_ucod
by cbe P._UDELA_loly _er_T 861. In fscr_ i( sho_J_
be poss_le to 8C_y PXJ_EL_ cles_n _ w the _X_er
k_els 4£ is 4bjecg dlqr•m b•sed clelfla 4£ • h/gUy
coa¢_mre_ _ All c_:_rr_t objects would men be
com_e_ 8_ • ceru_ levd. or o_jeess eepres_d_ _
prooess "idioms" (Cben-y16]. Below this level concurrency
wouldzeuera/ly_o Ioagexbe advuttleou_.

lay_re£urjU_ob]ecuwhichpreservedielevelofabstraction

_£ the p_oblemdonu_nentities,la.the caseof the A_E
S[MIJ[_TOR these, objects mllht Include _CTOR_
i_ATRIX. GROUND COML(AND and l|mult¢lon
P^i_,J_'TER types. IT_um 7 showshow theseobjans a_ht
beadded_otheslmul_cordesign_" F'tgure4.

, ul

4T&rl[ O&T&

4mouq_

o
¢

w

FIGWR_ 6 Deceu_ l)es[_a

_ure 7 lives cue ¢ompleCekvel o£ dze design oC the
^TTITL_E S1_UT._Tg3R. NocettULtf'qure 7 _ uot iac_u_e
the cl_u flow arn_s used in e_'Ue_ fil_res. Wh_ there 8:c
seventl conu'ol pxr_ e_ • ¢om_llatc_l cbjcc_ cl_l_ ]t
rao[dly becomes cumbe_me _o shaw data flowz, l_tesd.
obJe_ "d_s_to,_ far etch object on t diagram provide
deutilsof thedautftow.

-.. ±,
" _

_OUP._ ? _,t_t_le DT_unles S_¢or Design
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An objcct desc_dca |aclud_ • list of aU cVerstioas pmvkfed
by an Qbject _ for each xrrow I_vias the object, • _ of
o_as used tram anodu=r object. We can identify the
o_ provkf_f and osed b_, each ob_c_ in rams of th_
s_sed data Now sad the des_ned cona_ Now. The object
4ksc_tioa an be produced by mstch_ cfzat flows to
e0erax_ For examale, the des_r_o f_r _ A_E
DYI'_I_CS object in f'_ure 7 m_hc be:

Provides:
proceduN In_

l_'_Itxte (r-or. Dorado-" in DURATION):
procelmre Apply (Torque: in I/1_C1"0R)_
fmsctloa Cuttent...A_tude ream AI-IITUD_
f..-ctloa Currcut__ular VeLocky
.eeezr= VECTOR:

U_
5.0 _ ALGEBRA

(Yector)
Dot
Mutdpty (Scalar)
Mumply (Macrk)

6.0 PARAMETER DATABASE
Gct

We could ne,xt proceed to tel'me_e objectsused in l"Lgure 7
and recur_velycoastructlower levelobjectdL1grsms.These
lower _ deslgasmust meet the func_onafityof the s_em

soe_sczc_oa and provide the oOe_tions I;_ in the object
descr_t_n. The des_in process continues ¢ecualvely arm'1 the
cache system b desiz_l and all .objects an= coamicteiy
decamoose_

Ogmma_ Iq_ ----4w

FIGURE 8 At_hude Dymtmi_ Ob_-c_ Composldoa

For ezsmple, figure $ shows the composition of the
ATTITUDE DYlqAMIC_ object. The component object
A_E fNTEGR_TOR h the iasunthdoo e('s seneric
INTEGI_ATOR object which takes the function to be
integrased as • generic i_'smeter. The Zeueric object is
insuntiated in _ 8 wkh the ATTITUDE EQUATION

.sub_ognum as the gene_ uctual o_tme_er. Mo_ _"
ATTrI-ODE DYNAMICS ooera_oas are showa in/'_|ure 8 u
component procedures, represented by rectsalles. The
"Iatqrs_" ol_rstloa_ however, is direcdy i.l,_rtted from the
ATTITUDE INTEGRATOR object.

3.4 Tm_lemenr_tlon

The transition from an object diagram to Ads Is
smt_htforwaxd. Packspe st_dons are derived from the
list of ooerttioas provided by an object. For the AI"IT_E
DYNAMICS object the 0zck_e soe_=c=tloc _"

p=ckaze AttitudeDyuzm_c_ Is

s_bCFi_ ATTITUDE IsL_ncar Algebra.MATRIX4

procedure lnlt_Lliz_ . -"_'
procedure Integrate " " .

( For Duration : la DURATION ); " " -..
proce4ure Apply

(Torque : ia Un_._.Algebra._CTOR k

fuacdoa Curn_a/ At_tude

ret=¢_ AT'I'TY_D_
fexpdaa Curreat _Aag ulzr. _eloc_ ¢y
• _,(ara L_esr Algebr_.VECTOI_

,.---ud

The _.ka_e soec/_,cscioas d_ved ¢_n the mp level ob_
d_lam can _c/_ be made Ubrary uaiu _ placed in the
dcda_dve _ of" the too level Ada procedure. For lamer
kvd object di_rams the ma_in_ is simltu-, with comOo=e_t
I_tck_e sOe_,c=tloas behq nested i= the psd_e body o_ the
comoosite object. Scttes are mapped into packa|e body
v'zr_tbtes. This dire_ nUtl_in_ produces • highly aested
p_ogram su_ctut_ Altenu=dvely, some _r all e4" these
i_c_ksgesczn be made fibr_y units or c_ea reused fs_m an

fibrary. HoweVeto dds may _equice sddle_ud Wcksles
cocoautin d=_. e/oes and rote vamldes used by t_o oe more
library oaks. "

The process at" crs_ora_¢ ob_.cz d_rsm_ to Ado is
followed dowu sfl the object d_ram levels ucit we t_ch the
kvd eC ia_lemeoda= iadividusl subocoprms. Low-4evd
subprasrxms can be designed and implemeated mini
tradkioatl t'uectioual technklues. They shogid senerdly be
coded as subunks, etthe_ dun beiu$ embedded in peckqe
bod_

As meo_oaed in su_ 33, A_mde.=Dye_mks inheri_
iu "in.race" oVerstioa from • comvoem.at e4_je¢c Sms/lu[k's
subelassint [Ooldber| 831 provides an elegant mesas of

E

E

E

E

E

E

E

E.

L

I

E

E

L
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The simulation timing of GRODY is arm different from the
FOR_ de_ The object-oricn(ed methodclo_ led to
consideration of • "TIM3]X ° ebje_t in GRODY whlch provides

an abstracdoa oC the simula_• time. This ut_ty object
provides • commou time _eceuce for the SPACECI_FT
CONTROL and TRUTH MODEL s_parate from the
SIMULATION CONTROL loop. Unlike the FORTP_N
deslZn, In GRODY the "cycle times" of tf_e SPA_
CONTP, OL end T_UTH HODEL am _ tf_ same. The
GRODY Icans chose m fulthfully modeL, in the SPA_
O:)KI_OL s_ctios. _ _ of _ ,_ sm_xn/'t
control mt'_ wh_ is no¢ _ use: coQcroL EoweVe_o
GRODY sUows the slmcdsCJoa es_r to set the cyc/e _me/'or
the T_UTH MODEL over • fahty wide nmle, to allow the
user to trade-off speed sad accuracy as dusked. - - -

Finally, the PARAMETER DATABASE sad GROUND

COMMAND DATABAS_ objec_ et_tl_dl{e user sectabi¢
i_nece_s F_ the stm_ _mi_u- c_a is eOU_L_'d ia
COMMO,'_ blocks la Che FORTRAN design. This
eacaosuht_n of "zLobd' data it typknd of ehje_-o(_aced
designs. It pmvldes both inczeued I_OCecdoa of the dm
_¢apsulaced and b_ased c_q_ for __ For ¢_ample.
the simulation parameters In the FORTRAN design are
COMMON block I_ramem, r_ _ mwt be lu_rd-co4_! iato
t_e user interface cod_ (For s_m_l_eJcy _ s_r _/'ace
modules Imve sot been im:/uded I- _e deslga dLxgruas here.)

the GRODY des_, s/m_.Joa I_r_ece_s _ure id_r_,d by
enumeration constants, width aUows the user lined'ace dk_[ays

b_eI_ram_c/z_ by _ C_Ltat'_,_ This should grestty
increase the _eu_abWe/ot the user in_er_ce.

4.2 Experience wi_h the Me_hodolot,v

T_ ciE/'ereaco_ discussed above could probably [utve

into tl_ FORTRAN defig_. However. it w_s
tzr_ely the influence of" the ob_.-criear_! a00mach
kad to the_ _ tot GRODY whea d_ey _ aot
beaz eoask_[ in _ S_rev_ cS_ss of s'U_LrmS for
FORTRAN. _ of _a ea4 reusabWcy
_ndkue that rise GRODY design may be "better" thaa d_
FOR_ des/_ This is, of course, the goal of objec_-
_,_d med_4_. However. the true _ of {he merlcs of
3RODY de_a wUI oaiy come from coatlauiag stud_ of the
:omptrttive mahttxlnability of the FORTRAN aad Adz
hnulx_1.

a ce_us _ e_e mechodoto_ i_,1/', the _ feud _ ob_ec_
_num _ extremely m_/'ul (or dlscu_ing the desk•
iudus develoomem. Funlu_, the mta_ g_vld_ cos_tate
k_mJoa c_" the design mid wu uiloeed soec_,c_y
ows.-dsAda. Thls _ tho mu_c_, to cod_ very smoo_
ad _ _ clocmnesu_a w be n_t_ly _f u cod'_
_x:coded. By e_ esd _ _ tbe_e _ m m@c_"duu_es

the des[S• an4 mos_ c_s_4es that did occur weoe sd_fioos
sd_ dmn almrae_u.

he object dlagrsm noetr_oa evolved conskkr_bly durin| (he
RODY pro,_ect in resume to con_inulng _ with _s

u_¢. The Lzck oC • s_eciC_c metho<[oIogY at the _ of the
GRODY projec_ w-'.z • _blem Cot che te_ as wa_ the
coaC_ui_ evolut[ou of" the methodolo_/_ the durat[oa of
the preset. Further, th_ fact that nuu_en were _t familhr
with the aew me_u_ok_y made the use of objec_ d_r_ns
dLr_u_u_ ac _ Another" problem was that the detail of
the obj_ct diagrams and_the emphasis oo keeplsi the
documentatioa _P-to-date _equlred • lot of effort for
minutin_l • rs_ large des_u uo_ebcok. The _am _dy
saw the 8re_ _ for automated tools _ .suppo_ the
__y in tt_ area. CoaskferuJoa is tlsa be_q zlvea'_a
how to eztesd the objec_ dhqrsm noutloa to bet_ co_'_ such
;ovks as te_er_, t_tra_ d_ r_pes a_ huge system
com0onel_ts.

5. Coacfus|oa "

The GRODY pm_ect hss provided an esxremefy valuable
ex0er_ce in the s0p_a_oa of ob_ec{.-orle,_/prleci0tes _o •

sy_em. Th_ e_,e_ce guided the c_t_u ot the GOOD
mechodok_y _ is now being used on aa increu[ng number
of _m_ iaslde sad oucsk_, of the Goddard _tce F{igt_t
Center. As with any pilot projec_ some of {he major products
of GRODY am the lessous teamed ato_ the _ay. Some
sOec_,c points oa die med_x/o[ogy used _ GI_ODY are
[C,_dfroy 87]:

- The d_sl;a methodololff should be chosen u exdy as Ix_u'ble
so th_ the U_un _ be u'ained in _h_ m_cho_o_y a_d so _h_t

time will aot be wasted trying to" us_ aa u_sulubl¢
methodology.

- The methodology chosea must ezpioit Important Ada
fea_ such as packa_e_ tssks aad generics.

- Obj_t ¢fiqrams were • very suhab[¢ rc_n_a_tfioa/'or t_e
GRODY dean

-.-The GOOD _ _ to be aa exu-e_y w,e/'ul
for system _ksilu.

- Compitabte deslsu/.kmeau develooed la Aria sre _w_

use.Cud/'or Vrovkli_ validatloa of the design ss _ _s for
documescatlas.

h a/so became ck_r durinz the GRODY project that rise
GOOD methodology does not Fit comfortably Into the
tr_Wtloa_l Ufe _ man.t_eaum¢ modeL At the very _ the

_Lase du_ld be exhaled tad de_ISu eevlews _umld
occur t( differesc ooinu in the fife cyc_ The _eUmhu_
desi_u t_*v_w shquM occur hu_r in d_e dean phtse and
s/u_d hudud_ d_m'led object 4_lrams for the u0oer _ of
_ systom, pedlps down to tho levd a_ whk:h _be dedln
be_me_ more Orocedund _ obje__ The
dean rev_w mould _ isc/ude _he deudled peocedund

review m_ht actmdly take pLtce as • series e4" incttmental
_c,dews _ _'T_t _ of the de_. This tater sOOcmch
is SUOl_rtod by the _.ff-de/'u_l moduladt7 e/" an ob_c_-
oden_d design.

t..._
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The tractions/fun_o_L! viewl>olnt provide_ • comprehensive
framework for the entire _oftware life-cycle. This viewpoint

(he tc_ion-oriented mttur_ of the mzcf_aes on which
software is _ The object-odemed view_iut, however,
fet_e¢_ the natural _ _f" the problem domain rather
than the imOikit structure of our hardware. Thus, it 0mvides a
"hither-lever approach to software develo0meut which

the distance between problem domsia and mftware
solutloa. By making coa_lex mftwtre easierto uadertumd.
thissim_tiFse_both systemdevetopmeat sad maintemmce. Our
experience with GKODY forms the" basis for fruitfully
t_l_ _ wproach co future Ada pm]ec_
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